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© Aqueous liquid dye composition. 



© An aqueous liquid dye composition comprising 10 to 50% by weight of a fiber-reactive copper 
phthalocyanine dye represented by the following formula (I) in the form of a free acid, 
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wherein Y is a group of -SO a CH = CH* or -SCCHsCr-kZ, in which Z is a splittable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
< m + n £ 4, 0.1 to 20% by weight of at least one cyclic imide selected from c-caprolactam and N- 
methylpyrrolidones and the balance of water, which is chemically and physicaliy stable, even when stored 
for a long period of time at ambient temperature or stored at a relatively high temperature such as 50° to 
80°C. 
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AQUEOUS UQUID DYE COMPOSITION 



The present invention relates to an aqueous liquid composition of a fiber-reactive dye with an excellent 
storage stability, and a method for dyeing or printing fiber materials using the same. 

More specifically, the present invention relates to an aqueous liquid composition of a fiber-reactive 
copper phthaiocyanine dye represented by the following formula (I) in the form of a free acid, 
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wherein Y is a group of -S0 2 CH = CH a or -SO*CH*CH*Z, in which Z is a splitiable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
< m + n £ 4, and a method for dyeing or printing fiber materials in a briliiant blue color using the same. 

There are many kinds of fiber-reactive dyes such as vinyisulfone, monochiorotriazine, mon- 
ofiuorotriazine, dichioroquinoxaline, dichlorotriazine, drfluoropyrimidine, drfluorochloropyrimidine, trich- 
loropyrimidine and other type reactive dyes, and these reactive dyes have been formed frequently into an 
aqueous liquid dye composition because of well-known reasons, for example, as disclosed in Published 
Unexamined Japanese Patent Application No. 136314/1975. 

In recent years, the energy-saving and labor-saving are the greatest object to be accomplished even in 
a dye house. For example, on dyeing fiber materials, reactive dyes in the form of powder require a 
dissolution procedure, which is not only troublesome from viewpoint of the operation, but also disadvanta- 
geous from viewpoint of the energy-saving due to an irrationality such that it is necessary to dissolve the 
dye first in hot water, and then cool the solution to ambient temperature. 

For these reasons, the fiber-reactive dyes have been formed frequently into their liquid compositions. 

The fiber-reactive copper phthaiocyanine dyes of the formula (I), which has been widespreadly 
employed for dyeing or printing fiber materials because of its characteristic features, may be formed into an 
aqueous composition in a conventional manner. However, when stored for a long period of time or at a 
relatively high temperature, the liquid dye composition formed in such a manner is readily subject to both 
chemical and physical changes, so that on dyeing or printing fiber materials after the storage, the liquid dye 
composition may give dyed or printed products of a color different from that obtainable immediately after 
preparation of the liquid composition, causing serious troubles in a dye house. Particularly when stored at a 
temperature higher than 30 °C for a long period of time, the liquid composition of the copper phthaiocyanine 
dye (I) may change into a solid, which cannot be put into practical use for the dyeing or printing of fiber 
materials. 

The present inventors have undertaken extensive studies to improve such drawbacks in the aqueous 
liquid composition of the copper phthaiocyanine dye (I), and found the fact that the problem can be solved 
by incorporating a specific cyclic imide into the aqueous liquid composition of the copper phthaiocyanine 
dye (I). 

The present invention provides an aqueous liquid dye composition comprising 10 to 50% by weight of 
the fiber-reactive copper phthaiocyanine dye of the formula (I), 0.1 to 20% by weight of at least one cyclic 
imide selected from «-caprolactam and N-methy!pyrrolidones and the balance of water, and a method for 
dyeing or printing fiber materials using the aqueous liquid dye composition. 

The copper phthaiocyanine dye of the formula (I) can be produced in a manner known per se. 
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In the preparation of the aqueous liquid dye composition, the copper phthalocyanine dye (I) may be in 
the dye-containing reaction mixture as such obtainable in the conventional manner, or in a wet cake 
obtainable by salting out the reaction mixture, followed by filtration, or in a powder obtainable by drying the 
wet cake, followed by pulverization. When the dye-containing reaction mixture having a water content higher 
than that defined above is used, the dye content can be controlled by subjecting the reaction mixture to 
concentration (for example, evaporation of a part of water in vacuo). Alternatively, a part of the dye- 
containing reaction mixture can be dried up to obtain a dye powder, and then the powder can be mixed with 
the remaining dye-containing reaction mixture. While, the wet cake or powder is dissolved in water to form 
a clear dye solution. 

When inorganic salts such as sodium sulfate are contained in a large amount in the dye-containing 
reaction mixture or the clearn dye solution, It is preferred to remove the salts in a conventional manner, for 
example, by cooling the reaction mixture or the clear solution to precipitate the salts, which are then 
separated by filtration. The content of inorganic salts is preferably 3% by weight or less, more preferably 
1% by weight or less. 

It is also preferred to adjust the pH of the dye-containing reaction mixture or the clear dye solution 
within a range of from 3 to 7, preferably from 4 to 6, more preferably from 4.5 to 5.5 

A dye content in the aqueous liquid dye composition of the present invention ranges from 10 to 50% by 
weight, preferably from 20 to 40% by weight based on the weight of the aqueous liquid dye composition. 

The cyclic imide usable in the present invention is at least one member selected from <-capro!actam 
and N-methylpyrrolidones which are commercially available. The content of the cyclic imide ranges from 
0.1 to 20% by weight, preferably from 2 to 10% by weight based on the weight of the present aqueous 
liquid dye composition. 

The aqueous liquid dye composition of the present invention can be prepared by adding and dissolving 
the cyclic imide into the dye-containing reaction mixture or the clear dye solution described above. 

The thus prepared liquid dye composition may additionally contain conventional additives and/or 
buffers. 

The additives are those inert to the copper phthalocyanine dye (I), and include, for example, surfactants, 
dyeing auxiliaries, hydrotropic agents, deforming agents, arrtifreezing agents, antiseptics and the like. 

The buffers usable are those capable of keeping the pH of the present aqueous liquid dye composition 
within a range of from 3 to 7, preferably from 4 to 6, and include, for example, potassium or sodium 
dihydrogenphosphate, dipotassium or disodium hydrogenphosphate, sodium acetate and the like. 

The aqueous liquid dye composition prepared in accordance with the present invention can be stored 
for a long period of time at ambient temperature, or for several weeks at a relatively high temperature of 
from 50° to 80°C. For example, the present aqueous liquid dye composition can give dyed or printed 
products of a color depth and a color shade similar to those of products obtainable using the aqueous liquid 
dye composition immediately after the preparation, even when stored for 12 months at ambient tempera- 
ture, or for 4 weeks at 60°C. 

The aqueous liquid dye composition of the present invention is useful for dyeing or printing natural or 
synthetic fiber materials such as paper, cellulose fibers, polyamide fibers and wool. The dyeing and printing 
can be carried out in a conventional manner usually applied for fiber-reactive dyes of this kind. 

in the dyeing of fiber materials, for example, an exhaustion dyeing can be carried out at a relatively low 
temperature (for example, 50° to 80°C) using a dye bath containing an acid binding agent such as sodium 
carbonate, trisodium phosphate, sodium hydroxide and the like, and an inorganic salt such as sodium 
sulfate, sodium chloride and the like. A conventional printing can be also applied to obtain favorable results. 
For example, the printing can be carried out by applying a printing paste containing an acid binding agent 
to cloth, drying the cloth and then treating it at a relatively high temperature (for example, 100° to 200° C). 
The printing paste may further contain a hydrotropic agent such as urea, a reduction inhibitor such as 
sodium metanitrobenzenesulfonate, and the like. 

The present invention is illustrated in more detail with reference to the following Examples, which are 
only illustrative, and not intended to limit the scope of the present invention. In Examples, parts and % are 
by weight. 
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Example 1 

€-Caproiactam (30 parts) was added and dissolved in a clear aqueous solution of a copper 
phthalocyanine dye of the formula (I), wherein Y is -S0 2 CH 2 CH 2 OS0 3 H located at p-position. m is 2.6 and n 

5 is 1.3 (970 parts) having a dye content of 32% and a pH value of 5.0 to prepare an aqueous liquid dye 
composition having a dye content of 31% and a pH value of 5.03. 

Using the aqueous liquid dye composition (4 parts), a printing paste (100 parts) was prepared in a 
conventional manner, and then in a manner known for the reactive dye of this kind, cotton was printed with 
the paste, followed by fixation treatment to obtain a printed product of a brilliant blue color. 

70 On the other hand, the aqueous liquid dye composition was stored in a closed vessel for 12 months at 
ambient temperature, and for 4 weeks at 60°C, respectively. Then, no change in the liquid state was 
observed. Using this liquid dye composition, printing was carried out in the same manner as above to 
obtain a printed product The color depth and color shade thereof were not different from those of the 
above. 

75 

Example 2 

6-Caprolactam (50 parts) was added and dissolved in a clear solution of a copper phthalocyanine dye of 
20 the formula (I), wherein Y is -SOaCHaCHjOSOaH located at reposition, m is 25, and n is 1.4, (950 parts) 
having a dye congent of 32% and a pH value of 4.88 to obtain an aqueous liquid dye composition having a 
dye content of 30.4% and a pH value of 4.92. 

Using the aqueous liquid dye composition (4 parts), a printing paste (100 parts) was prepared in a 
conventional manner, and then in a manner known for a reactive dye of this kind, cotton was printed with 
25 the paste, followed by fixation treatment to obtain a printed product of a brilliant blue color. 

On the other hand, the aqueous liquid dye composition was stored in a closed vessel for 12 months at 
ambient temperature, and for 1 week at 80 °C, respectively. Then, no change in the liquid state was 
observed. Using this liquid dye composition, printing was carried out in the same manner as above to 
obtain a printed product The color depth and color shade thereof were not different from those of the 
30 above. 



Example 3 

35 N-Methyl-2-pyrrolidone (50 parts) was added and dissolved in a clear aqueous solution of a copper 
phthalocyanine dye of the formula (I), wherein Y is -S0 2 CH 2 CH 2 OS0 3 H located at m-position, m is 2.3, and n 
is 1.5, (950 parts) having a dye content of 32% and a pH value of 5.0 to obtain an aqueous liquid dye 
composition.having a dye content of 30.4% and a pH value of 4.9. 

Using the aqueous liquid dye composition (5 parts), a printing paste (100 parts) was prepared in a 

40 conventional manner, and then in a manner known for a reactive dye of this kind, cotton was printed with 
the paste, followed by fixation treatment to obtain a printed product of a brilliant blue color. 

On the other hand, the liquid dye composition was stored in a closed vessel for 12 months at ambient 
temperature, and for 1 week at 80°C, respectively. Then, no change in the liquid state was observed. Using 
this liquid dye composition, printing was carried out in the same manner as above to obtain a printed 

45 product The color depth and color shade thereof were not different from those of the above. 



Comparative Example 1 

so Using a clear aqueous solution of the same dye as used in Example 1 (4 parts) having a dye content of 
31% and a pH value of 5.0, a printing paste (100 parts) was prepared in a conventional manner. Then, in a 
manner known for a reactive dye of this kind, cotton was printed with the paste, followed by fixation 
treatment, to obtain a printed product of a brilliant blue color. 

On the other hand, the same clear aqueous solution as above was stored in a closed vessel for 12 

55 months at ambient temperature. Then, the solution turned to gel. Using this gel, printing was carried out in 
the same manner as above to obtain a printed product of a yellowish dark blue color. 
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Comparative Example^ 2 

Using a clear aqueous solution of the same dye as used in Example 2 (4 parts) having a dye content of 
30.4% and a pH value of 4.88, a printing paste (100 parts) was prepared in a conventional manner. Then, in 
a manner known for a reactive dye of this kind, cotton was printed with the paste, followed by fixation 
treatment, to obtain a printed product of a brilliant blue color. 

On the other hand, the same aqueous solution as above was stored in a closed vessel for 1 week at 
80 °C. Then, the solution turned to a solid, which couldn't be used for the printing. 



Comparative Example 3 



Using a clear solution of the same dye as used in Example 3 (5 parts) having a dye content of 30.4% 
and pH value of 5.0, a printing paste (100 parts) was prepared in a conventional manner. Then, in a manner 
75 known for a reactive dye of this kind, cotton was printed with the paste, followed by fixation treatment to 
obtain a printed product of a brilliant blue color. 

On the other hand, the same clear solution as above was stored in a closed vessel for 12 months at 
ambient temperature. Then, the solution turned to gel. Using this gel, printing was carried out in the same 
manner as above to obtain a printed product of a yellowish dark blue color. While, the clear solution was 
20 stored in a closed vessel for 1 week at 80° C. Then, the solution turned to a solid, which couldn't be used 
for the printing. 
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Claims 

1. An aqueous liquid dye composition comprising 10 to 50% by weight of a fiber-reactive copper 
phthalocyanine dye represented by the following formula (I) in the form of a free acid, 
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wherein Y is a group of -SO,CH = CH 2 or -SOzCh^CHZ. in which Z is a splittable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
< m + n £ 4, 0.1 to 20% by weight of at least one cyclic imide selected from c-caproiactam and N- 
methylpyrroiidones and the balance of water. 

2. An aqueous liquid dye composition according to Claim 1, wherein the composition has a pH value of 
from 3 to 7. 

3. An aqueous liquid dye composition according to Claim 1 , wherein the cyclic imide is c-caprolactam. 

4. An aqueous liquid dye composition according to Claim 1, wherein the composition additionally 
comprises at least one member selected from buffers, surfactants, dyeing auxiliaries, hydrotropic agents, 
defoaming agents, antifreezing agents and antiseptics. 

5. A method for producing an aqueous liquid dye composition, which comprises preparing a clear 
aqueous solution of a fiber-reactive copper phthalocyanine dye represented by the following formula (I) in 
the form of a free acid, 
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wherein Y is a group of -SO*CH =CH 2 or -SOaCHaCHaZ, in which Z is a splittable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
< m + n £ 4, and dissolving into the aqueous solution at least one cyclic imide selected from c-caprolactam 
and N-methylpyrrofidones to form an aqueous liquid dye composition having a dye content of 10 to 50% by 
weight and a cyclic imide content of 0.1 to 20% by weight 

6. A method for storing an queous liquid dye composition, which comprises preparing a clear aqueous 
solution of a fiber-reactive copper phthalocyanine dye represented by the following formula (I) in the form of 
a free acid. 
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wherein Y is a group of -S0 2 CH«CH or -SOiCH^CHaZ, in which 2 is a splittable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
< m + n & 4, and dissolving into the aqueous solution at least one cyclic imide selected from e-caproiactam 
and N-methylpyrrolidones to form an aqueous liquid dye composition having a dye content of 10 to 50% by 
weight and a cyclic imide content of 0.1 to 20% by weight and storing the aqueous liquid dye composition 
in a closed vessel. 

7. A method for dyeing or printing fiber materials, which comprises using an aqueous liquid dye 
composition comprising 10 to 50% by weight of a fiber-reactive copper phthalocyanine dye represented by 
the following formula (I) in the form of a free acid, 
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wherein Y is a group of -SO*CH-CH or -S0 2 CH 2 CH a Z, in which Z is a splittable group by the action of an 
alkali, and m and n are independently a number of 1 to 3, provided that they satisfy the following formula, 2 
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< m + n £ 4, 0.1 to 20% by weight of at least one cyclic selected from f-caprolactam and N- 
methylpyrrolidones and the balance of water. 
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